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(54) EXPOSURE UNIT OF DIGITAL PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the specified transporting speed 



of a photographic paper piece 1 under exposure with an exposure unit 300 
of a digital printer for digitally exposing an image onto photographic paper. 
SOLUTION: This exposure unit is provided with an exposure table 301 
which flatly holds the photographic paper piece 1 in a position facing a 
surface exposure region W by a multiline exposure device. The 
photographic paper piece 1 is wound at a prescribed angle around drive 
rollers 302 and 312 respectively disposed on the upstream side and 
downstream side of the exposure table 301 in a photographic paper piece 
transporting direction A and is transported while the photographic paper 
piece is brought into face-to-face contact with these rollers. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The aligner which can expose a part for the at least 1 scanning line in the conveyance direction of the piece of 
printing paper in the direction which carries out an abbreviation rectangular cross, The exposure base which is prepared 
so that said aligner may be countered, and holds the exposed field of the piece of printing paper evenly, At least 2 sets of 
driving rollers and the follower roller which are conveyed in the predetermined direction, being prepared in the 
upstream and the downstream of the conveyance direction of the piece of printing paper to said exposure base, 
respectively, and pinching the piece of printing paper are provided. The exposure unit of the digital printer characterized 
by twisting and conveying the piece of printing paper so that field contact may be carried out at least to one side of said 
driving roller. 

[Claim 2] Said follower roller is the exposure unit of the digital printer according to claim 1 characterized by consisting 
of two or more rollers which make two or more shafts arranged on the periphery centering on the revolving shaft of said 
driving roller, respectively the center of rotation, respectively. 

[Claim 3] The shaft of said follower roller is the exposure unit of the digital printer according to claim 2 characterized 
by being arranged on the same periphery. 

[Claim 4] Said aligner is the exposure unit of a digital printer given in either of claims 1-3 characterized by being the 
multi-line aligner which has predetermined width of face in the printing paper conveyance direction so that parts for two 
or more scanning line can be exposed over multiple times. 

[Claim 5] The exposure unit of a digital printer given in either of claims 1 -4 characterized by filling the relation between 
L>W+ (dl +d2) / 2 for the diameter of the follower roller which adjoins W and a field exposure field in width of face 
[ in / for the wheel base of each revolving shaft of two driving rollers / L and the piece conveyance direction of printing 
paper of the field exposure field W ] as dl and d2, respectively. 

[Claim 6] Said driving roller is the exposure unit of a digital printer given in either of claims 1 -5 characterized by being 
the hard roller in which minute irregularity was formed on the front face of a metal cylinderical roller, and contacting 
the non-emulsion side side of the piece of printing paper. 

[Claim 7] The above by the at least 2 scanning lines in the conveyance direction of the piece of printing paper in the 
direction which carries out an abbreviation rectangular cross The aligner which can be exposed, The exposure base 
which is prepared so that said aligner may be countered, and holds the exposed field of the piece of printing paper 
evenly, At least 2 sets of driving rollers and the follower roller which are conveyed in the predetermined direction, being 
prepared in the upstream and the downstream of the conveyance direction of the piece of printing paper to said exposure 
base, respectively, and pinching the piece of printing paper are provided. The exposure unit of the digital printer 
characterized by filling [ width of face / in / for the wheel base of each revolving shaft of two driving rollers / L and the 
piece conveyance direction of printing paper of the field exposure field W ] the relation between L>W+ (dl+d2) / 2 for 
the diameter of W and a follower roller as dl and d2, respectively. 

[Claim 8] Said driving roller is the exposure unit of the digital printer according to claim 7 characterized by being the 
hard roller in which minute irregularity was formed on the front face of a metal cylinderical roller, and contacting the 
non-emulsion side side of the piece of printing paper. 

[Claim 9] The aligner which can expose a part for the at least 1 scanning line in the conveyance direction of the piece of 
printing paper in the direction which carries out an abbreviation rectangular cross, The exposure base which is prepared 
so that said aligner may be countered, and holds the exposed field of the piece of printing paper evenly, At least 2 sets of 
driving rollers and the follower roller which are conveyed in the predetermined direction, being prepared in the 
upstream and the downstream of the conveyance direction of the piece of printing paper to said exposure base, 
respectively, and pinching the piece of printing paper are provided. Said driving roller is the exposure unit of the digital 
printer characterized by being the hard roller in which minute irregularity was formed on the front face of a metal 
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cylinderical roller, and contacting the non-emulsion side side of the piece of printing paper. 

[Claim 10] Said driving roller is the exposure unit of the digital printer according to claim 9 characterized by pasting up 
or electrodepositing the minute crystal grain child chosen as the front face of a metal cylinderical roller from a metal, 
the ceramics, and a diamond. 5 t 

[Claim 1 1] Said driving roller is the exposure unit of the digital printer according to claim 9 characterized by performing 
sandblasting processing to the front face of a metal cylinderical roller. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exposure unit of the digital printer which exposes an image on the 

printing paper for photographs in digital one, and carries out a development to it. 

[0002] 

[Description of the Prior Art] The image picturized with the digital camera is printed on direct printing paper Kataue in 
recent years, or the image formed on the silver halide film is once read with a scanner, and the digital printer printed on 
printing paper Kataue is proposed. 

[0003] When the piece of printing paper of predetermined size is seen as a whole, this digital printer is constituted so 
that the minute field on the printing paper corresponding to each pixel of the image sensor of a digital camera or a 
scanner may be exposed with the light of either [ in three primary colors ] R (red), G (green) and B (blue) or Y (yellow), 
M (Magenta) and C (cyanogen), as the color picture is formed. 

[0004] By the conventional analog printer, convey the piece of printing paper cut by predetermined size in the 
predetermined direction on a band conveyor, the location which counters a film is made to stop the piece of printing 
paper, the piece of printing paper is attracted on an exposure base with negative pressure the whole band conveyor, 
where the smoothness of the piece of printing paper is held, expansion projection of the image on a film is carried out 
with a lens at printing paper Kataue, and the piece of printing paper is exposed. That is, it was stopped by conveyance of 
the piece of printing paper during exposure. 

[0005] On the other hand, in a digital printer, continuing in the predetermined direction and conveying the piece of 
printing paper, luminescence control of the line luminescence equipment arranged in the direction which intersects 
perpendicularly in the conveyance direction of the piece of printing paper is carried out so that it may synchronize with 
a bearer rate, and an image (latent image) is formed. The example of a configuration which applied the piece 
conveyance device of printing paper for the conventional analog printers to the digital printer is shown in drawing 6 . 
[0006] The piece 1 of printing paper is conveyed for example, in the direction of A during exposure, attracting the piece 
1 of printing paper on the exposure base 3 through a belt 2 with negative pressure B, since it is necessary to secure the 
surface smoothness of the piece 1 of printing paper. Furthermore, synchronizing with the bearer rate of the piece 1 of 
printing paper, the image by the dot is formed on the piece 1 of printing paper with the line aligner 4. 
[0007] 

[Problem(s) to be Solved by the Invention] By the piece conveyance device of printing paper shown in above-mentioned 
drawing 6 , the piece 1 of printing paper must be conveyed in the direction of A at a fixed rate, attracting the piece 1 of 
printing paper on the exposure base 3 with negative pressure B. However, a belt 2 will be conveyed, the rear face of the 
belt 2 which intervenes between the exposure base 3 and the piece 1 of printing paper covering the load by frictional 
force, since [ of the front face of the exposure base 3 ] it is conveyed contacting over the whole surface mostly. 
Furthermore, the suction force by negative pressure B changes with the magnitude and the locations of the piece 1 of 
printing paper, and since it is not fixed, frictional force is not fixed [ a suction force ], either. Therefore, it is very 
difficult to convey a belt 2 and the piece 1 of printing paper on it at a fixed rate. Furthermore, in order to convey a belt 
2, covering the load by frictional force, possibility that a belt 2 will vibrate is very high. 

[0008] Since conveyance of the piece of printing paper had stopped during exposure by the conventional analog printer, 
the unevenness of the piece bearer rate of printing paper, vibration of the piece conveyance device of printing paper, etc. 
hardly had a bad influence on image formation. However, in a digital printer, since the piece of printing paper is 
continuously conveyed during exposure, the unevenness of the piece bearer rate of printing paper, vibration of the piece 
conveyance device of printing paper, etc. have a bad influence on direct image formation, and the concentration 
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unevenness of the piece conveyance direction of printing paper called banding etc. occurs. Therefore, while maintaining 
the bearer rate of printing paper as uniformly as possible, it is necessary to make it not tell vibration of the piece 
conveyance device of printing paper to printing paper as much as possible in the exposure unit of a digital printer. 
[0009] On the other hand, the throughput of a printer is mainly governed by the bearer rate of the piece of printing 
paper, and the bearer rate of the piece of printing paper is determined by the sensibility of printing paper, and the output 
of an aligner. That is, the energy is determined by the brightness and the exposure time (bearer rate of printing paper) of 
the light source, although fixed energy must be given to per unit area in order to form the latent image which serves as 
fixed concentration after developing negatives to printing paper Kataue. Therefore, in order to make quick the piece 
bearer rate of printing paper and to make the throughput of a printer high, it is possible to make the brightness of the 
light source high or to lengthen the exposure time for parts for two or more scanning line substantially using the multi- 
line aligner which can be exposed over multiple times. When making the brightness of the former light source high, it 
has a bad influence (deterioration of image quality) on the emulsion side and development process of printing paper by 
the temperature rise near the aligner accompanied by generation of heat of a lamp. Moreover, the life of the lamp itself 
also becomes short and problems accompanying lamp replacement, such as decline in the operating ratio of a printer and 
a rise of maintenance cost, arise. Since multiple-times exposure is carried out in printing paper Kataue's same location 
when using the latter multi-line aligner, especially the bearer rate of the piece of printing paper on an exposure base 
must be stable. 

[0010] This invention is made in order to solve the trouble of the above-mentioned conventional example, and it is high 

definition and it aims at offering the exposure unit of the high digital printer of a throughput. 

[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the exposure unit of the digital printer 
of this invention The aligner which can expose a part for the at least 1 scanning line in the conveyance direction of the 
piece of printing paper in the direction which carries out an abbreviation rectangular cross, The exposure base which is 
prepared so that said aligner may be countered, and holds the exposed field of the piece of printing paper evenly, At 
least 2 sets of driving rollers and the follower roller which are conveyed in the predetermined direction, being prepared 
in the upstream and the downstream of the conveyance direction of the piece of printing paper to said exposure base, 
respectively, and pinching the piece of printing paper are provided. It is characterized by twisting and conveying the 
piece of printing paper so that field contact may be carried out at least to one side of said driving roller. 
[0012] As for said follower roller, in the above-mentioned configuration, it is desirable to consist of two or more rollers 
which make two or more shafts arranged on the periphery centering on the revolving shaft of said driving roller, 
respectively the center of rotation, respectively. 

[0013] Moreover, as for the shaft of said follower roller, being arranged on the same periphery is desirable. 

[0014] Furthermore, as for said aligner, it is desirable that it is the multi-line aligner which has predetermined width of 

face in the printing paper conveyance direction so that parts for two or more scanning line can be exposed over multiple 

times. 

[0015] Furthermore, it is characterized by filling the relation between L>W+ (dl+d2) / 2 for the diameter of the follower 
roller which adjoins W and a field exposure field in width of face [ in / for the wheel base of each revolving shaft of two 
driving rollers / L and the piece conveyance direction of printing paper of the field exposure field W ] as dl and d2, 
respectively. 

[0016] Furthermore, said driving roller is a hard roller in which minute irregularity was formed on the front face of a 
metal cylinderical roller, and it is desirable to contact the non-emulsion side side of the piece of printing paper. 
[0017] The exposure unit of another digital printer of this invention The above by the at least 2 scanning lines in the 
conveyance direction of the piece of printing paper in the direction which carries out an abbreviation rectangular cross 
The aligner which can be exposed, The exposure base which is prepared so that said aligner may be countered, and 
holds the exposed field of the piece of printing paper evenly, At least 2 sets of driving rollers and the follower roller 
which are conveyed in the predetermined direction, being prepared in the upstream and the downstream of the 
conveyance direction of the piece of printing paper to said exposure base, respectively, and pinching the piece of 
printing paper are provided. It is characterized by filling [ width of face / in / for the wheel base of each revolving shaft 
of two driving rollers / L and the piece conveyance direction of printing paper of the field exposure field W ] the 
relation between L>W+ (dl+d2) / 2 for the diameter of W and a follower roller as dl and d2, respectively. 
[001 8] In the above-mentioned configuration, said driving roller is a hard roller in which minute irregularity was formed 
on the front face of a metal cylinderical roller, and it is desirable to contact the non-emulsion side side of the piece of 
printing paper. 

[001 9] The exposure unit of still more nearly another digital printer of this invention The aligner which can expose a 
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part for the at least 1 scanning line in the conveyance direction of the piece of printing paper in the direction which 
carries out an abbreviation rectangular cross, The exposure base which is prepared so that said aligner may be 
countered, and holds the exposed field of the piece of printing paper evenly, At least 2 sets of driving rollers and the 
follower roller which are conveyed in the predetermined direction, being prepared in the upstream and the downstream 
of the conveyance direction of the piece of printing paper to said exposure base, respectively, and pinching the piece of 
printing paper are provided. Said driving roller is a hard roller in which minute irregularity was formed on the front face 
of a metal cylinderical roller, and is characterized by contacting the non-emulsion side side of the piece of printing 
paper. 

[0020] As for said driving roller, in the above-mentioned configuration, it is desirable to paste up or electrodeposit the 
minute crystal grain child chosen as the front face of a metal cylinderical roller from a metal, the ceramics, and a 
diamond. 

[0021] Or as for said driving roller, it is desirable to perform sandblasting processing to the front face of a metal 

cylinderical roller. 

[0022] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt of the exposure unit of the digital printer 
of this invention is explained. The appearance configuration of the digital printer concerning the 1st operation gestalt is 
shown in drawing 1 . In addition, it is an appearance configuration with the same said of the 2nd operation gestalt 
mentioned later. 

[0023] From the picture input device 200 by which external connection was made, a digital printer 100 reads image data 
and forms a film photo on printing paper using the exposure unit mentioned later so that drawing,! may show. 
[0024] Disk drive equipment 201 for a picture input device 200 to read the image data memorized by storages, such as a 
floppy disk and CD-ROM, The scanner 202 for reading directly the image formed on a film or printing paper, The 
display 203 for carrying out the monitor display of the read image, and the keyboard 204 for inputting directions of a 
predetermined image processing or print processing, Predetermined processing is performed to the image data to print, 
and it changes into the control data for controlling an exposure unit, and consists of control circuits (not shown) for 
outputting to a digital printer 100 etc. 

[0025] The magazine 101,102 with which the digital printer 100 carried out the winding receipt of two or more kinds 
(for example, two kinds) of long printing paper in which width of face differs, respectively, The exposure section 103 
which exposes the image which cut the printing paper pulled out from a magazine 101 or 102 in predetermined size, and 
was transmitted to cut printing paper Kataue from the picture input device 200, The piece of printing paper dried with 
the dryer part 105 which dries the piece of printing paper developed in the exposed piece of printing paper with 
development, bleaching, fixing, and the development section 104 that carries out stabilizing treatment consists of 
******** sorter section 106 grades for example, per film. In addition, the light source, a lens, a shutter, etc. for carrying 
out expansion exposure do not possess the image on a film [ in / in a digital printer 1 00 / the conventional analog 
printer ] in printing paper Kataue. 

[0026] The configuration which carried out flat-surface expansion of the interior of the exposure section 103 of a digital 
printer 100 is shown in drawing 2 . The selection unit 110 which chooses either between two printing paper in which the 
width of face which roughly divided the exposure section 103 and was contained inside two magazines 101,102 differs, 
The supply unit 120 which selected printing paper is cut [ unit ] to predetermined die length, and aligns the longitudinal 
direction of the cut piece of printing paper at the printing paper conveyance direction and parallel, The exposure unit 
300 which exposes a predetermined image to supplied printing paper Kataue, The printing unit 130 which prints a 
predetermined notation etc. at the rear face of the exposed piece of printing paper, The tip of the piece of printing paper 
which was able to be distributed is arranged with the distribution unit 140 which distributes the printed piece of printing 
paper to two or more conveyance ways, and it consists of alignment unit 1 50 grades for conveying two or more pieces 
of printing paper to coincidence at the development section 104. 

[0027] The selection unit 1 1 0 consists of [ tip / the drawer or / which was pulled out / of printing paper ] a driving roller 
R2 to have chosen while inside and for or convey [ of 2 sets of driving rollers Rl for containing inside a magazine 
101,102 and the drive motor Ml of those, and two magazines 101,102 ] printing paper at degree process someday, and 
its drive-motor M2 grade in the tip of the printing paper wound in the shape of a roll from the interior of two magazines 
1 0 1 , 1 02, respectively. 

[0028] The supply unit 120 consists of a drive motor M3 for carrying out the parallel displacement of the cutter 121 
which cuts selected printing paper to predetermined die length, the guide walls G 1 and G2 of the pair for aligning the 
longitudinal direction of the cut piece of printing paper at the printing paper conveyance direction and parallel, and the 
guide walls Gl and G2, and the driving roller R4 which conveys the piece of printing paper to the exposure knitting 300 
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and its drive-motor M4 grade. The detail of the exposure unit 300 is mentioned later. 

[0029] The printing unit 130 consists of printer 131 grades prepared between 2 sets of band conveyors Bl and B-2 
which have been arranged in parallel with the conveyance direction of the piece of printing paper, a drive motor M5, 
and a band conveyor Bl and B-2. A printer 131 prints predetermined alphabetic characters, notations, etc., such as for 
example, development time and a coma number on a film, at the rear face (non-emulsion side) of the piece of printing 
paper. 

[0030] The distribution unit 140 is arranged in parallel with the conveyance direction of the piece of printing paper, and 
consists of a drive motor M6 which is driven to coincidence and which drives 3 sets of band conveyors B3, B4, B5, and 
each band conveyor B3 - B5 in the piece conveyance direction of printing paper, for example, a drive motor M7 for 
making the parallel displacement of a band conveyor B3, B4, and whole B5 carry out in the direction which intersects 
perpendicularly in the conveyance direction of the piece of printing paper, and **** delivery device BS1 grade. 
[0031] While the piece of printing paper is having two band-conveyors [ any ] (for example, B3 and B4) top conveyed, 
the parallel displacement only of the predetermined distance is carried out in a band conveyor B3, B4, and the direction 
in which whole B5 intersects perpendicularly in the conveyance direction of the piece of printing paper, and the piece of 
printing paper is conveyed on one conveyance Rhine of the alignment units 1 50. 

[0032] 5 sets of band-conveyor B6-B10 which the alignment unit 150 is arranged in parallel with the conveyance 
direction of the piece of printing paper, and are driven to coincidence, each — with the drive motor M9 which drives 
band-conveyor B6-B10 in the piece conveyance direction of printing paper It consists of stop discharge equipment (not 
shown) for canceling a stop of the sensors SI -S3 which detect that the piece of printing paper aligned on each band- 
conveyor B6 - B10, the stopper 151 for stopping the tip of each piece of printing paper, and a stopper 151 etc. 
[0033] When printing paper with the for example narrowest width of face is used and sensors SI -S3 detect that could 
align the piece of printing paper in three trains, and the pieces P1-P3 of printing paper of three sheets aligned, the 
alignment unit 150 cancels a stop of a stopper 151, and conveys the pieces P1-P3 of printing paper of three sheets to 
coincidence at the development section 104. 

[0034] In addition, in the actual exposure section 103, the piece conveyance path of printing paper which consists of the 
selection unit 1 10, the supply unit 120, the exposure unit 300, a printing unit 130, a distribution unit 140, and an 
alignment unit 150 is suitably bent by a perpendicular direction and the horizontal direction, and is contained by the 
compact inside the housing. 

[0035] Next, the detail of the exposure unit 300 is explained, referring to drawin g 3 and drawi ng 4 . First, the 
configuration of the multi-line aligner 400 in the exposure unit 300 is shown in drawing 3 . In addition, although this 
aligner 400 is a field aligner at a wide sense, in order to distinguish from the aligner of the analog printer which carries 
out expansion projection of the image on the conventional film, it is called a multi-line aligner. 
[0036] As shown in drawing 3 , the multi-line aligner 400 of this operation gestalt The light source 401 and the color 
filter 402 which rotates with constant speed and has each field of R (red), G (green), and B (blue), The digital micro 
mirror device 403 which reflects the light which penetrated the color filter 402 in the predetermined direction (U.S. 
Texas Instruments [, Inc. ] trademark: consider as Following DMD), It consists of mirror 405 grades for bending the 
optical axis of the lens 404 which carries out image formation of the light reflected by DMD403 on the piece 1 of 
printing paper, and a lens 404. 

[0037] DMD403 is the component which arranged the minute mirror of for example, 16 micrometer around in the shape 
of a substrate two-dimensional at intervals of 1 micrometer, and controls ON/OFF of the field corresponding to each 
minute mirror by carrying out the roll control of each minute mirror, respectively. In the case of this operation gestalt, 
the minute field on the piece 1 of printing paper corresponding to the minute mirror concerned is exposed by controlling 
the minute mirror of DMD403 to reflect the light which penetrated the color filter 402 in the lens 404 direction. 
[0038] The minute field on the piece 1 of printing paper corresponding to the minute mirror concerned is not exposed by 
controlling the minute mirror of DMD403 to, reflect the light which penetrated the color filter 402 in the direction of 
[ other than the lens 404 direction ] on the other hand. The image by the dot is exposed by performing such control 
about each minute mirror by predetermined field Ix on the piece 1 of printing paper (a latent image is formed). 
[0039] The minute mirror is arranged two-dimensional, for example, DMD403 is constituted as a mirror array for the 
192 scanning lines so that two or more scanning lines of the direction which intersects perpendicularly in the 
conveyance direction of the piece 1 of printing paper can be exposed to coincidence. Moreover, a color filter 402 is the 
discoid divided into each color filter of R, G, and B every 120 degrees, and rotates with constant speed. Therefore, the 
light of R, G, and B carries out incidence to order for every fixed time amount at DMD403. 

[0040] For example, while the light of R is carrying out incidence to DMD403, DMD403 is controlled based on the 
image data of R, and exposes the dot image of R on the field exposure field of the piece 1 of printing paper. Since the 
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piece 1 of printing paper is conveyed continuously, whenever the piece 1 of printing paper moves a part for the 1 
scanning line, DMD(s)403 control a minute mirror all at once, stop exposure temporarily, and shift the image data for 1- 
scanning-line minute [ at a time ] mirror control in the conveyance direction of the piece 1 of printing paper. While the 
light of R is carrying out incidence, the piece 1 of printing paper shall be conveyed by for example, the 16 scanning 
lines. If it does so, the same dot image will be exposed by the same part of the piece 1 of printing paper 16 times by the 
part from which DMD403 differed. The same is said of the light of G and B. Furthermore, exposure by this light of R, 
G, and B is repeated 4 times in order, and, finally the same part of the piece 1 of printing paper is exposed 192 times. 
Namely, the dot image of each color is exposed by the same part of the piece 1 of printing paper in order (R16 time, 
G16 time, B16 time / R16 time, G16 time, B16 time / R16 time, G16 time, B16 time / R16 time, G16 time, and B16 
time). 

[0041] Thus, the bearer rate of the piece 1 of printing paper can be made quick, without making the brightness of the 
light source 401 so high, since the same part of the piece 1 of printing paper can be divided into multiple times, and can 
be exposed and the exposure time can be earned by adopting the multi-line aligner 400 which can be exposed over 
multiple times for parts for two or more scanning line. Moreover, since it is not necessary to enlarge power of the light 
source 401, calorific value from the light source 401 can be lessened, and effect on the piece of printing paper 1 grade 
by heat can be made small. 

[0042] The configuration of the piece conveyance device of printing paper in the exposure unit 300 is shown in drawing 
4 . The exposure base 301 for holding the smoothness of the piece 1 of printing paper is formed during exposure in the 
location corresponding to the field exposure field W by the aligner 400, and its near. 

[0043] 2 sets of follower rollers 303,304 and 313,314 to driving rollers 302 and 312 and one driving roller are formed in 
the side near the both ends of the upstream of the exposure base 311, and the downstream to the piece conveyance 
direction A of printing paper, respectively, and the exposure base 301 top is conveyed for the piece 1 of printing paper 
with constant speed. The timing pulley 309,319 is formed in each driving shaft of each driving roller 302,312, and a 
rotation drive is carried out at uniform velocity by the drive motor 306 through a timing belt 305. 
[0044] Each revolving shafts (center of rotation) 303a and 304a of 2 sets of follower rollers 303 and 304 to a driving 
roller 302 are on the concentric circle centering on revolving-shaft (center of rotation) 302a of a driving roller 302, and 
they are set up so that a predetermined include angle (for example, drawing 4 about 24 degrees) may be made to 
revolving-shaft 302a of a driving roller 302. Similarly, each revolving shafts 313a and 3 14a of 2 sets of follower rollers 
313 and 314 to a driving roller 312 are on the concentric circle centering on revolving-shaft 312a of a driving roller 312, 
and they are set up so that a predetermined include angle may be made to revolving-shaft 312a of a driving roller 312. 
Consequently, the piece 1 of printing paper carries out field contact in the range of a predetermined include angle (for 
example, 24 degrees) to driving rollers 302 and 312. Moreover, the piece conveyance path of printing paper inclines to 
the maintenance side of the exposure base 301 in the part before and behind the exposure base 301, as the alternate long 
and short dash line D in drawing shows. 

[0045] In order to maintain uniformly the bearer rate of the piece 1 of printing paper on the exposure base 301, it is 
desirable to use the components of the same outer diameter as driving rollers 302 and 312, and to make especially the 
dimensional tolerance of components small. With this operation gestalt, in order that the piece 1 of printing paper and a 
driving roller 302,3 12 may carry out field contact, possibility that the piece of printing paper will slip to a driving roller 
302,3 12 decreases very much. Therefore, there is especially no problem also considering the front face of each driving 
roller 302,312 and each follower roller 303,304,313,314 as rubber. Furthermore, since the piece 1 of printing paper is 
held in the state of field contact during exposure at a driving roller and it is hard to be influenced of vibration by drive- 
motor 306 grade, it is satisfactory even if it uses a stepping motor as a drive motor 306. 

[0046] What is necessary is not to be limited to this and just to carry out field contact in the range to about 90 degrees at 
least 3 times or more, although it constitutes from this operation gestalt so that field contact may be carried out in the 
range the piece 1 of printing paper and whose driving roller 302,312 are about 24 degrees, respectively. Moreover, the 
follower roller to one driving roller is not limited to 2 sets, but may be formed 3 or more sets if needed. Furthermore, in 
the direction which intersects perpendicularly in the piece conveyance direction of printing paper, the follower roller 
303,304,313,314 does not need to be formed covering the overall length of a driving roller 302,312, and may be formed 
partially. In the example of a configuration shown in drawing 4 , since 304, 313, and 314 overlap the follower roller 303 
in the printing paper conveyance direction, respectively, in the direction which intersects perpendicularly in the printing 
paper conveyance direction, the follower rollers 303 and 304, and 313 and 314 are arranged by turns. [ shorter than the 
overall length of driving rollers 320 and 312 ] 

[0047] Generally, the resin coat is given to the rear face (non-emulsion side) of printing paper, and there is a property in 
which the front face (emulsion side) tends to become flat, in the state of the piece of printing paper cut by predetermined 
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die length. Therefore, if point la of the piece 1 of printing paper separates from the driving roller 302 located in the 
downstream of the piece conveyance direction of printing paper, as the two-dot chain line in drawing 4 shows, with the 
elasticity, the point of the piece 1 of printing paper does not meet the exposure base 301 , but it may float in the air. f 
Then, the minute openings 301a and 301b are formed near the downstream driving roller 302 near the center section of 
the exposure base 301, and point la of the piece 1 of printing paper is attracted to the exposure base 301 side with 
negative pressure B. By this configuration, the piece 1 of printing paper sticks to the exposure base 301 until it results 
[ from the tip of the piece 1 of printing paper ] in termination, and it is exposed where the front face (emulsion side) of 
the piece 1 of printing paper is maintained at a flat surface. 

[0048] With this operation gestalt, since the multi-line aligner is adopted, limit that a location, a diameter, etc. of two 
driving rollers 302,3 12 located in the upstream and the downstream to the field exposure field W, respectively and those 
follower rollers 304,313 are fixed is received. The relation between L>W+ (dl+d2) / 2 must be materialized [ width of 
face / in / for the wheel base of each revolving shafts 302a and 3 12a of two driving rollers 302 and 3 12 / L and the piece 
conveyance direction of printing paper of the field exposure field W ] as dl and d2 in the diameter of W and the 
follower rollers 304 and 313, respectively. Furthermore, they must be (D1+D2) / 2<L as Dl and D2 about the diameter 
of driving rollers 302 and 312, respectively. In addition, it is [ that the bearer rate of the piece 1 of printing paper should 
be maintained uniformly ] desirable that it is generally dl=d2 and D1=D2. 

[0049] (2nd operation gestalt) Next, the 2nd operation gestalt of this invention is shown in drawing 5 . In addition, the 
member using the same sign as the 1 st operation gestalt shown in drawing 4 presupposes substantially that it is the 
same. 

[0050] Generally, in order to stick the piece 1 of printing paper to drive Rota 302,312, the follower roller 
303,304,313,314 is energized by the fixed pressure with a spring etc. in the driving roller 302,312 direction, 
respectively, and the sticking-by-pressure force is generated. In order to prevent the slip between the piece 1 of printing 
paper, and a driving roller 302,312 especially, it is possible to strengthen the sticking-by-pressure force of the follower 
roller 303,304,313,314 over a driving roller 302,312. 

[0051] However, the emulsion layer is formed on the surface of printing paper. An emulsion distributes the minute 
crystal of a silver halide in gelatin, and a blemish tends to be attached softly. Therefore, if the sticking-by-pressure force 
of the follower roller 303,304,313,314 over a driving roller 302,312 is strengthened too much, a blemish will be 
attached to the emulsion layer of the piece 1 of printing paper, or the compression set of the emulsion layer will be 
carried out, and it will become causes of an image quality fall, such as poor coloring. 

[0052] So, with the 1st operation gestalt shown in drawing 4 , the slip between the piece 1 of printing paper and a 
driving roller 302,312 is prevented, without carrying out field contact of the piece 1 of printing paper to a driving roller 
302,312, and strengthening the sticking-by-pressure force of the follower roller 303,304,313,314 over a driving roller 
302,312 so much. 

[0053] On the other hand, with the 2nd operation gestalt shown in drawing 5 , driving rollers 302 and 3 12 are used as 
metal hard rollers, such as aluminum, detailed irregularity which eats away moderately is formed in the front face, 
without attaching a blemish to the rear face (field by which the resin coat was carried out) of the piece 1 of printing 
paper, and the slip between the piece 1 of printing paper and a driving roller 302,3 12 is prevented. What pasted up 
minute particles, such as a metal, ceramics, and a diamond, on the front face of a metal cylinderical roller, or was 
electrodeposited as an example of a hard roller is used. If it can eat away as magnitude of a particle, without attaching a 
blemish to the rear face of the piece 1 of printing paper, it is enough, and it is desirable that it is less than [ the diameter 
of 5 micrometers and it ]. Or irregularity may be formed in the front face of a metal cylinderical roller by sandblasting 
processing. 

[0054] Moreover, the line aligner which consisted of shutter arrays, the light sources, etc. which arranged for example, 
the PLZT component (transparence ferroelectricity ceramics which adds a lanthanum to titanic-acid lead zirconate, and 
is obtained) in the shape of a straight line as an aligner 3 10 in the direction which intersects perpendicularly to the 
conveyance direction A of the piece 1 of printing paper is used. 

[0055] 2 sets of driving rollers 302,312 and the follower roller 304,313 are formed in the both sides of the exposure base 
301, and the exposure base 301 top is conveyed for the piece 1 of printing paper with constant speed. Furthermore, the 
conveyance device which consisted of a driving roller 307,317 for conveying the piece 1 of printing paper at a 
predetermined rate, respectively and follower roller 308,318 grade is prepared in the upstream and the downstream of 
each driving roller 302,312 to the conveyance direction A of the piece of printing paper. 

[0056] Since according to the 2nd operation gestalt irregularity with the minute front face of a driving roller 302,312 
eats into the rear face of the piece 1 of printing paper, it rotates in one and the slip between the piece 1 of printing paper 
and a driving roller 302,312 is hardly produced, it is considering as a configuration which carries out line contact of the 
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piece 1 of printing paper to a driving roller 302,312. That is, the piece conveyance direction of printing paper is parallel 
to the maintenance side of the exposure base 1 1 also in the part before and behind the exposure base 1 1 , as the alternate 
long and short dash line C in drawing shows. 
$0057] 

[Effect of the Invention] As explained above, the exposure unit of the digital printer of this invention The aligner which 
can expose a part for the at least 1 scanning line in the conveyance direction of the piece of printing paper in the 
direction which carries out an abbreviation rectangular cross, The exposure base which is prepared so that said aligner 
may be countered, and holds the exposed field of the piece of printing paper evenly, At least 2 sets of driving rollers and 
the follower roller which are conveyed in the predetermined direction, being prepared in the upstream and the 
downstream of the conveyance direction of the piece of printing paper to said exposure base, respectively, and pinching 
the piece of printing paper are provided. It is characterized by twisting and conveying the piece of printing paper so that 
field contact may be carried out at least to one side of said driving roller. 

[0058] That is, since it conveys twisting the piece of printing paper around a driving roller by the predetermined include 
angle, and carrying out field contact, the slip between the piece of printing paper and a driving roller is hardly produced. 
Consequently, the piece of printing paper can be conveyed with constant speed along an exposure base, and unevenness 
of exposure is hardly produced. 

[0059] Moreover, by constituting the diameter of the follower roller which adjoins W and a field exposure field in width 
of face [ in / for the wheel base of each revolving shaft of two driving rollers / L and the piece conveyance direction of 
printing paper of the field exposure field W ], respectively so that the relation between L>W+ (dl+d2) / 2 may be filled 
as dl and d2, printing paper Kataue's fixed field exposure field can be exposed, and the exposure time can be earned. 
Consequently, without making the brightness of the light source high, the bearer rate of the piece of printing paper can 
be made quick, and processing speed of a digital printer can be made quick. Moreover, since it is not necessary to make 
power of the light source high, effect by generation of heat can be made small. 

[0060] Furthermore, since it eats away moderately, without the irregularity on the front face of a roller damaging the 
non-emulsion side of the piece of printing paper using the hard roller which formed minute irregularity in the front face 
of a metal cylindrical roller as said driving roller by making the non-emulsion side side of the piece of printing paper 
contact, the rotation drive of the piece of printing paper is carried out in one with a driving roller, and the slip between 
the piece of printing paper and a driving roller is hardly produced. Consequently, it becomes possible to maintain the 
bearer rate of the piece of printing paper uniformly. Furthermore, the sticking-by-pressure force with a follower roller 
can be made small, and possibility of damaging the emulsion side of the piece of printing paper also becomes very low. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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